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COMPLETE SPECIFICATION-, 
Improvements in Lapping Machines. 



We, Joseph Newell Bethel, a citizen 
* of the United States of America, and 
Sydkby Player, a subject of the King 
5 of Great Britain and Ireland, a copartner- 
ship trading as Bethel Player Company, 
located at Westboro, County of Worcester, 
State of Massachusetts, United States 
of America, do hereby declare the nature 
of this invention and in what manner the 
10 same is to be performed, to be particularly 
described and ascertained in and by the 
^- following statement : — 

This invention relates to a machine 
particularly designed for lapping piston 
15 rings or other similar flat work. 

Lapping machines have been proposed 
in which the work pieces or articles to 
be lapped were held in apertures in a work 
holding plate positioned -between upper 
20 and lower laps, one of which was rotated, 
and the wovk holding plate was rotated 
X . - about the axes of the laps and at the same 
time was rotated about its own axis 
which was spaced from the axes of the 
25 laps. 

Lapping machines have also been pro- 
^ • posed in which the work holding plate 
positioned between upper and lower 
fixed laps was centrally moimted upon a 

30 rotatable shaft mounted eccentrically 
in a rotatable sleeve which was itseli 

• eccentrically mounted within a second 
rotatable sleeve, the arrangement being 
such that the work holding plate was 

35 rotated with the shaft as its axis, while 
at the same time the axis of the shaft 
was caused by the relative movement 
of the eccentric sleeves to take a circular 
course about a movable axis. 

40 The object of the present invention 
is to provide an improved form of lapping 
macmne in which me work will be moved 
between the laps in a particularly effec- 
tive manner., somewhat resembling the 

45 movement of the work in hand lapping. 

The invention consists. in a lapping 
i. . machine having upper . and * lower laps 
between which a wor^ holding plate is 



arranged, and in which means are pro- : 
vided rotatable about the axes of the laps, 50 
and also movable transversely back and 
forth across the axes of the laps between 
extreme positions located at opposite 
sides of said axes, said means oelng 
connected with the work holding plate 55 
so that the latter partakes of the rotary 
and transverse movements of said means. 

The invention also consists in that the 
transverse back and forth movements of 
said means in successive rotations thereof 60 
occur at' progressively difiterent points 
in the rotation of said means. 

The invention further consists in that 
a rotatable member and a fixed gear are 
arranged cpaxially with the laps' and said 65 
rotatable member carries a pinion which 
engages said fixed gear during the rotation 
of said member and which carries a crank 
pin arranged to engage and oscillate an 
arm mounted upon a shaft carried by 70 
said rotatable member parallel with the 
lap axes, the means connected with the 
work holding plate being secured to the 
upper end oF said shaft so as to oscillate 
therewith back and forth across the lap ^5 
axes. 

Other subsidiary features of the inven- 
tion will be set forth in the appended 
claims. 

A preferred form of the invention is tfO 
shown in the drawings, in which 

Fig. 1 is a sectional side elevation of 
portions of the improved lapping machine, 
the section being taken substantially . 
along the line 1 — 1 in Fig. 2 ; 85 

Fig. 2 is a sectional plan view taken 
along the line 2 — 2 in Fig. 1 ; 

Fig. 3 is a detail sectional elevation 
along the line 3 — 3 in Pig. 2, and 

Fig. 4 is a detail sectional plan view 90 
taken along the line 4 — 4 in Fig. 1. 

Referring to the drawings, a lapping 
ioachine is shown having a base or frame 
10, a lower lap 11, and an upper lap 12 ^. 
supported by an arm, not shown, mounted 84- 
oh a post 13. secured Ijo l&e bitse 10, th^ 
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rotatable casti^ i a beaiing for a 

•18 ia the W ? bearings 

member 1^ ani^-« t Pa^s of ^ 
er ^5 and js keyed to the fixed 

paraflel to the^f P^^n^^r 15 

■with a Pinion 2l^^» ^ Provided 

■ gear 21^^ T^^^ *he fixed 

the lower ^5 secured to 

motinted ^i''" ^^^^ 26 is aJso 

40 fixed to the un^r j^JP^^ 27 is 

and whCTT m^^^w shaft 26 

extend diaSelSillir^^°" preferably 

^MeVSl^^fS^^^^^^ 

^^p:Jif^t^'^^^W 

*«ired position on thlp^K^-i^ ^"-^ 

plate oo-axiaSf Jth rt« °^ 
or eocente^^^SpSt to tbf 7 ^^^^ 

o5 gate 33'^'Sc»Slr"aS^5S£f 
noa-xotatable lower Sd 

»» de«att„4 tt, detail. ^ 
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tbe Wr kl ^ 1 a upon 70 

positioned by thl M Jaterljly 

rotatable ^6 and 

rotated ^« continuously 

own axis carrirf»,~ atT ^"f'' 22 Upon Its 
it. tS <^^^n o^'^^^.P^ 24 with 

oscillates tWaRrm2YtSM*'^*l<? 
and the guide pkte 27^^t^ tbe shaft 26. 

end therlS ffi p£?^,^/k? "f P*'' 
are oscillated betwEHh ^^''''^ 
tions indicated 1 *b® e^eme posi- 

whileatSstl&fe?il?r^/#^' 00 
rotate with thTv^ v ,® P""*® and block 

thus receivPfi n ,.iir "® P^ate 33 

thTSll tn3*fy fovement through 
oscilK bT ^e^°'^^J«^<'3r 95 
Pin 24 T?, J,«* °* the crank 

31 are adi w^^o f^?^!^^®'^ .*be studs 
axes. iespect to the lap JOO 

The teeth of the sears 91 oo 

iactof S the lee^h of T*"*^^ ^ 
sequently the osSllai^ ^ ^O"" '"S 
the plate and block d^f"'°'^'"^"*« of 
points in the rotaHnV.^ ^* 

ButchangeproSSSvel^J?)f 
tion of tie SeK ^""^^^J"- 

-o?k'^^l^X!°^^^?^^.*P°i°*inthe • 
broken iSri f f «ated. by the 

mdica^^^J^^^^^^ ffc oS J 

the surfaces of jP,*™ between 

this movement^ ^^l^^J^ ^?P« "^'^ *bat 
^threlItionS?hffi^^r^'y advanced 
lapping sS^ of\og upJS* f ^^^^ 
lapsisen2ao'edhi7 +^^^ "Pper and lower 
opWo^feSeJ' tbe lapping 

.'be- »me direction 130 



231,573 



as the member 15, thus increasing the 
speed of the worlc relative to the fis:ed 
laps and at other times it will be moving 
in a direction opposed to the rotation of 
.5 the member 15, thus reducing the relative 
speed to the difierence between the two 
movements. In this way the rate of 
movement of the work between the laps 
... is constantly varied through a consider- 

1 0 able range, as is also the locus of move- 
ment between the laps. This combina- 
tion of the rotary movement, eccentric 
with respect to the axis of the laps and 
oscillating movement has been found in 

15 practice to be extremely satisfactory and 
to produce an accurate lapped surface in a 
relatively short period of time. 

Having now particularly described and 
ascertained the nature of our said inven- 

20 tion and in what manner the same ie to 
be performed, we declare that what we 
claim is : — 

1. A lapping machine having upper 
and lower laps between which a work 

26 holding plate is an anged, and in which 
means are provided rotatable about the 
axe? of the laps, and also movable trans- 
versely back and forth across the axes 
of the laps between extreme positions 

30 located at opposite sides of said axes, 
said means being connected with the work 
holding plate so that the latter partakes 
of the rotary and transverse movements 
of said means. 

35 2. A lapping machine as claimed in 
Claim 1, wherein the transverse back and 
forth movements of said means in succes- 
sive rotations thereof occur at progres- 
sively different points in the rotation 

40 of said means. 

3. A lapping machine as claimed in 
Claim 1 or 2, wherein means are provided 
for effecting the rotation of the means 
connected with the work holding plate, 

45 and additional means are provided for 
effecting the transverse back and forth 
movements of said means. 

4. A lapping machine is claimed in 
Claim 1, 2 or 3, wherein the means con- 

50 nected with the work holding plate is 
oscillated back and forth across the axes 
of the laps about an axis arranged at a 



distance from the lap axes and which 
axis traverses a circular path about the 
axes of the laps. . j - 

5. A lapping maichine as claimed m 
Claim 4, wherein the period of oscillation 
of the means connected with the work 
holding plate is different from the period 

of rotation of said means. ^0 

6. A lapping machine as claimed in 
Claim 4, wherein the points of extreme 
oscillation of the means connected with 
the work holding plate occur at pro- 
gressively different points in the rotation (i5 
of said means at successive revolutions 
thereof. 

7. A lapping machine as claimed in any 
of the preceding claims, wherein the 
rotatable and transversely movable means 70 
is connected with the work holding plate 

by an adjustable connection whereby the 
axis of the plate may be positioned 
coaxially with the axes of the laps or 
eccentric with respect to the lap axes. 75 

8. A lapping machine as claimed in 
Claim 4, wherein a rotatable member and 
a fixed gear are arranged coaxially with 
the laps and said rotatable member carries 

a pimon which engages said fixed gear 80 
during the rotation of said member and 
which carries a crank pin arranged to 
engage and oscillate an arm mounted upon 
a shaft carried by said rotatable meniber 
parallel with the lap axes, the means 85 
connected with the work holding plate 
being secured to the upper end of said 
shaft so as to oscUlate therewith back 
and forth across the lap axes. 

9. A lapping machine as claimed in 90 
Claim 8, wherein said means comprises 

a guide plate extending transversely 
from said shaft and having slidably 
adjustable thereon a driving block which 
is connected with the work holding plate. 95 
as by means of upwardly extending pins 
passing through apertures in said plate. 

ID. A lapping machine constructed 
and arranged substantially as herein- 
before described with reference to the 100 
accompanying drawings. 

Dated this 31st day of December, 1923. 
MARKS & CLERK. 
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